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A STUDY WAS CONDUCTED TO INVESTIGATE THE EFFECT OF DIFFERENT 
CLASSROOM ENVIRONMENTS UPON STUDENT PARTICIPATION AND 
INTERRELATIONSHIPS* AN EXPERIMENTAL CLASS IN INTRODUCTORY PSYCHOLOGY 
WAS FORMED WITH AN ENROLLMENT OF 144 STUDENTS* THE DIFFERENCE 
BETWEEN THE EXPERIMENTAL CLASS AND OTHER CLASSES WAS THAT THE ROOM 
SELECTION HAD BEEN PREARRANGED ACCORDING TO CERTAIN EXPERIMENTAL 
REQUIREMENTS* PARTICIPATION WAS RELATED TO SUBAREAS IN EACH ROOM* 
RATING SCALES WERE USED TO LEARN THE REACTIONS OF THE STUDENTS TO 
THE ROOMS AND TO THE DISCUSSION SECTIONS* IT WAS CONCLUDED THAT 
PEOPLE WILL ENDEAVOR TO ESCAPE A POOR CLASSROOM ENVIRONMENT WHEN 
POSSIBLE* UNDER THE EXPERIMENTAL CONDITIONS MORE PARTICIPATION WAS 
FOUND IN DISCUSSIONS IN THE LABORATORY WITH ITS STRAIGHT ROW 
ARRANGEMENT OF CHAIRS THAN IN THE SEMINAR ROOM* SEATING POSITION 
WITHIN THE CLASSROOM ALSO MADE A DIFFERENCE IN PARTICIPATION. (RS) 
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Ecology has traditionally dealt with dentity and distribution of 
organises but only recently has it been applied to individuals in face-to- 
face groups. Edward Ball uses the tens progenies to describe how man 
structures microspace, the distance between people in their daily transac- 
tions and the organisation of space in houses, buildings, and towns (Ball, 
1963). Progenies cover, the entire field of human apatlal usage, although 
tha writer prefers tbs more specific term group ecology to describe spatial 
relations in organized groups. Space usage in the classroom falls into 
this category but the amount of empirical research on this topic la sm'*il. 
Host classrooms are atili designed with long straight rows facing tha 
instructor's desk even though there is no shortage of advocates of semi- 
circular or horseshoe shaped arrangements. A prerequisite to the develop- 
ment of e sound theory of classroom environment is knowledge of cliseroom 
ecology undor present circumstances. Biologists speak of studying organisms 
in their natural habitat; human ecologists attempt to study the organiza- 
tion of people in natural cmnunltiea. These same questions sDout distri- 
bution and density can also apply to the classroom situation. The arrange- 
ment of students is a function of such factors as room daaol&y, the nature 
of the activity, the instructor's method of teaching, the physical dlau- 
alone and shape of the room, etc. 

The interior layout of classroom space ie all too often taken for 
granted by those who plan educational facilities at well as by those who 
uso thorn. Planners lack adequate criteria of classroom efficiency, while 

teachere and students adopt an almost fatalistic view towards the physical 

* 

plant of the school building. Them is s consensus that the physical struc- 



tU " ° f * • ch0 ° 1 ,lK>uld "* rrOT it. educational philosophy but tba eethod. 

,Chi * Tln » «• eluaive. Lay»n generally lack the mc.bu- 

l.ry tp describe the way the physical anvlrou-nt affect. than. P.ychol,- 
glata tend to conalder the physical environment aa a background factor In 
contraat to th. foreground or figure. Architect, and daalgnara are trained 
to appreciate apace aea that leal ly, to Inagine planes flowing throughout a 
atructure. Bruno Zevi has described architecture as "great hollowed sculp- 
ture which nan enter, and apprehends by aovlng about within it." 

The Meat goal of the present study la to examine how different elaos- 
*w» environments would affect student participation and the second goal la 
to nap out the ecology of participation in different type, of classmens. 
These two questions, at least la the short run* can be treated Independently. 
The biologist can ask which type of environment (biotas) results in optimal 
growth and reproduction of a species or be night ask how a spades adapts 
itself ever the short run to a particular blame. School administrators am 
not only concerned with facilities which am ultimately the heat for learn- 
ing but also with the utilisation of existing facilities. In this study we 
Intend to Maign equivalent groups of students to different aorta of clasa- 

space, switch soma of than Into different mam. halfway through the 
®****^» cfcmcit tb* ntnlti. 



Procedure 



Hie research took place in the spring of 1965 but the initial planning 
was done almost a year earlier* This was necessary in order to locate and 
reserve contrasting classrooms, arrange the class schedule so that the dis- 
cussion sections could change rooms with minimal disturbance, and train the 
observers so that observations could begin the first day of classes. Hie 
major focus of the study Is on a single class in Introductory psychology 
with an enrollment of 144 students (hereefter celled the experimental class). 
Introductory psychology at this university is a course taken by most liberal 
arts students, end is generelly taught in large claeses of 75-250 students. 

Hie experimental class attended lectures on Mondays and Wednesdays from the 
Professor and then on Thursdays was divided up into six small discussion 
sections conducted by teaching assistants. At the outset, a ceiling of 
150 students was put on class enrollment and 25 on each of the discussion 
sections. It was Impossible te achieve these nuabere exactly without being 
authoritarian end interfering with ordinary procedures • Throughout 
the study, we tried to maintain natural conditions • The only difference be- 
tween the experimental and othar Introductory psychology classes it that 
the rooms for the discussion sections in the experimental class had been 
picked according to e prearranged plea end then the student switched 
mens at mid- semester* Otherwise the procedure wee identical to that gener- 
elly followed and from e student's standpoint, nothing wee out of the ordinary. 

When class enrollment has stabilised, the students were assigned to 
discussion sections. During the first two wesfcw seme adjustments were made 
in section assignments when the nueber of students wee too large for a 
particular room. Because of the confusion Involved in section changes. 



observation* wade during tha first weak ware disregarded. Of the 144 stu- 
dents assigned to section s, 142 finished the semester* The two students 
1*0 dropped out did so early in the first six weeks. It can be concluded 
that attrition in the sample due to dropout was negligible. Though it had 
beam planned originally to have 25 students in each section, it was not poss 
ible to do this without arbitrarily switching students from one section to 
another and interfering with students' programs. The final enrollment 
figures in the six sections were 19 , 23, 24 , 24, 25, and 26. The discus- 
sion sections were led by two teaching assistants (TAs) who net three sec- 
tions each at 12 a.m«, 1 p.a. and 3 p.n. an Thursday afternoons* The TAs 
were aware that a study of "discussion groups" was being tmd^T t^ken but 
were told nothing of the exact nature of the study. The professor H tw 
the entire eqperlnsntal plan and gave it his enthusiastic support. There 
were also three observers who attended the discussion sections and record- 
ed student participation on prepared seating charts, the observers typ- 
ictlly sat in the rear of the room and reonined inconspicuous. 

At the outset of the study we debated whether to tell the teaching 
as s la tan t a and the students the nature of the study. It would have been 
possible to let everyone know that an auditor was present in the classroom 
who was recording the discussion. However we felt this wight dasgten or 
alter class participation to an appreciable extent. It was decided to 
let the observers sit in the sections as auditors and say no thing to any- 
one. In order to legitimise this role, the TAs were informed by the pro- 
fessor that it was perfectly acaep table for students to audit the discussion 
sections, fhm they were hired the teaching assistants were told "a study 



of discussion groups Is taking placa," which was described as an effort 
to learn about the "group dynamics" of discussion sections. By the end 
of the aaaas tar both TAs guessed that the study had soanthlog to do with 
classroom design (aainly because af the writer's association with the 
project and his known interest in this field). It was the opinion of 
ell concerned that the students were unaware that a research project was 
tsking place . Ibis is understandable since the "experimental class" 
followed exactly the aodel of a typical introductory class except that, 
in the middle of the s sums ter, the students clanged rooms. At that tims 
told that there were scam conplslnts about the rooms in seme 
of the sections and it seamed fair to switch in the middle of the sem- 
ester. He will discuss the actual switch later as well as the s tud ent 
coMents. He ware all surprised (and even saddened) at how passively 
the students accepted the classroom change. Students who are oceuatouai 
to seven different color IBM cards as well as arbitrary changes in faculty 
advisors, class hours, and course offerings are unlikely to react strongly 
to ao small a thing aa a switch in classroom after the Baster vacati on . 

It may be helpful to suamarlze the amount of knowledge about the 
study the various parties possessed. The professor who gave the lectures 
was aware of the plan from the start; the TAs knew that "a research pro- 
ject" was going on that Involved the discussion sections but did not kooo 
its specific purposes or methods and, by their own accounts, confined their 
activities to their roles as discussion leaders; the three observers were 
told what to record in each discussion section but were never of 

the nature of the project or the goals. Prom the seating diagrams they 
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kept and from their knowledge of the writer's interest, all as aunad t ha t 
the project had arms thing to do with classroom environment but they were 
told nothing specific. The students in the discussion sections were un- 
aware throughout that a research project was taking place. The observers 
were instructed to make a distinction between voluntary and involuntary 
statements. In the second category are answers to questions directed to 
specific individuals by the TA. These were not very frequent but it still 
seamed important to keep them separate from voluntary statements. There 
was some problem in specifying the boundaries of a single statement, which 
could be anything from a brief question to a lengthy polemic. The follow- 
ing rule was used by the observers: every voluntary statement by a stu- 

will be scored as one contribution, no matter how long. If another 
student jc Xa in the discussion, tht first studsnt will recalve an addi- 
tional score for his next contribution. Since the observers did not know 
tbs students by name and the class roll was not called, the students wars 
not identified individually. The diagrams show only the amount of parti- 
cipation as a function of seating. Howev e r the observers recorded the 
participation of the student who participated the most during tha first 
sesslsn and followed this student through subsequent periods. 

Tbs discussion sections mat approximately 14 tints. 8ince enroll- 
ments had not stabilised before the first class period, this session is 
excluded from the analysis. A few sessions were also omitted because the 
TA or an observer was absent or, in two instances, the class met outside. 
This provided approximately six sessions before the switch in classrooms 
and six sessions afterwards. First ws will taumimt certain aspects of 



•tudent behavior (class participation, sbaenteeisa, ate.) in aaeh of the 
classroom®. In a later aection we will t urn our attention to intra-roam 
ecology and a xawina in detail the locua of participation within each 
room. We will attempt to answer such quest Iona aa whether a tudent a in 
the front row contribute more then those in back, those directly in front 
of the Instructor contribute more then those at the side, etc. In e final 

section we efaall e x a m ine several questioners and survey studies of class- 
room environs* 



Result 8 



The data can be divided Into agonlatlc behaviors (avoidance and es- 
cape reactions) and environmentally produced effects. When avoidance is 
successful, we cannot study the effects of the avoided environment , This 
problem was of more than academic interest in the study when one Instructor 
moved her class out of the laboratory with the intention of meeting on the 
lawn for the rest of the semester. Though this tells us something about 
her evaluation of the room (and also of the students who clamored to meet 
outside), it diminishes the value of a study Intended to assess the effects 
of room environment. 

Seminar Rooms versus Laboratory 
1. Avoidance Reactions, 

All sections assigned to the seminar rooms mst there. Escape behaviors 
were evident in the laboratory on the first day. of classes when the TA 
handed a note to the departmental secretary requesting a change in room, 

When no action by the departmental secretary was forthcoming (upon the 
advice of the writer), the TA on his own volition moved his class to an 
ampty room across the hall (also a laboratory but a more quiet one) where 
the class mat for two occasions. The second TA showed her distaste for 
the laboratory through comments to the students and, on the fourth ses- 
sion, moved her class outside with the avowed intention of meeting on 
the lawu from then on. Pressure from the professor Induced her to meet 
indoors. 

In the seminar rooms an average of 4.4 students wss absent each ses- 
sion compared to an average of 4.9 in the laboratory. This difference wss 
not significant by analyaia of variance (PK46, df-1, 42). There was a 
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significant increase In absenteeism during the second six weeks, from an 
average of 2.67 the first six weeks to 6.67 per session the second six weeks. 
This decline occurred in all sections and was attributed by the students 
to spring fever, a desire to be finished with classes as the year ended. 

It is considered a general campus phenomenon. 

2. Environmental Effects 

The observers recorded all student participation on prepared seating 
charts. A distinction was made between voluntary statements made by the 
students and involuntary answers to direct questions by the teaching assis- 
tants to specific individuals. Except where stated otherwise, participation 
means voluntary participation . In the two seminar rooms sn average of 9.0 
students participate each aeaalon compared to 10.5 students in the laboratory. 
This difference, which indicated more widespread participation In the labor - 
atory was significant beyond tho .05 level by analysis of variance (F*4.49, 
df*42, 1). Furthei indication of this difference cornea from analysis of the 
percentage of students participating each session. In the seminar rooms 
an average of 51.8% of those present took part in the discussion each session 
compared to 59.4X of those in the laboratory (^*6.18, dM, 42, p^05). 

There la also a highly significant interaction between room order which 
Indicates that the percentage of participation increased in ell sections 
during the second half of the semester, although increasing proportion- 
ally more in the laboratory. 

In the aedsar rooms there was an average of 41.6 voluntary state- 
ments each class period, compered to an average of 39.5 statements in the 
laboratory. Although this difference is rot significant by analysis of 
variance (1*2.46, df«l, 42) it la noteworthy that it is in the reverse 
direction from the proceeding trend. A higher proportion of people 
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participated In the laboratory than In the seminar, but them waa greater 
absolute participation In the seminar cooai. The Inpllcatlon la that a fee 
people aay wore In the ceodnar root* while participation is more widespread 
In the straight row laboratory arrangement. These results are suenarlsed 
in table 1. 

An overall analysis of variance was performed on the exasdnatlon scores 
received by the students during each six week period which showed that the 
classes taught by one TA averaged approximately two percentage points high- 
er than the classes taught by the other TA. it was also found that the 
scores received by classee who mat In the seminar rooms were approximately 
1.5X higher than those meeting In the laboratory. Neither of these differ- 
ences was statistically significant (I* 2.91 and 2.78 respectively with 
88 ). 
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Table 1 



Participation in Saartnar S cons and Laboratory 





Art. Mo. 
Students 
Participating 


X of Students 
present 
Participating 


Ave. Mo. 
Statements each 
Class Period 


Ssa&nar Knaa 


55.0 


51.8 


41.6 


Laboratory 


10.5 


59.4 


39.5 



t* ERLC 



a 



13. 



fiESS var,ua Wlndowleaa Root 
1* Avoidance Reactions 

The section assigned to rh. open roc. always mt there, although 
there were frequent coaplainta fro* the T* who eoved there from the 
windowless roosi, which he considered brighter and .ore attractive. Be 
considered the "open root." to be dark and dingy aince the window* were 
always closed and the blinds drawn. On two occaaloua he tried to oper- 
ate the blinds but failed to open the. and gave up after that. In the 
windowless row, escape behaviors were shown on two occasions. One 
teaching assistant brought his class outside but apparently did not 
find it very effective so Mt indoor* after that, m the other section, 
the students officially petitioned the TA to Mt outside. Requests to 
Met outdoors were written on the blackboard by the students and the 
question was raised in class several tiM.. Pressure fro. the Professor 
kept the » Meting her classes in the assigned ms. 

In the open roo. an average of 5.8 students wss absent each session 
co^are.!! to an average of 6.17 in the windowless (p - n.a.). There was 
a highly significant increase in ebsenteelM during the sec o n d sis 
weeks in both sections fro. an average of approxlMtely four per a*~ioo 
to tight por cotalon during tht eecond half semester. 

2. Environmental Effects 

In tho opan room an average of 9.33 student# participated In each 
eeeaion compared to 9*25 atudenta in the wlndrwleea roots. During the 
second tlx weeks therawwas a significant decline In participation In 
both sections (P ■ 11.99, df ■ 1, 20, p<£01)« The percentage of people 
participating wee approximately the sane in both ro cm and showed no 



significant change from one mid-semester to the other. 

Xn the open vom there wee an average of 28.8 voluntary statements 
each class period coopered to an average of 24.5 In the windowless room. 
This difference ess not significant by analysis of variance (F « 2.02, 
df • 1, 20). 

There were no trends In the students' examination scores that could 
be attributable to the change In classrooms, those students who went 
from the open to the wlndowless room dropped slightly lass than 1 per- 
centage point from the overall class mean, while those who went from the 
windowleee to the open room dropped two percentage points. 
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Internal Roast Ecology 



In the proofing taction, participation and oacapa behavior were 
ralntot! to classroom environment. How wo turn from a comparison of rooms 
to an uxamliiatlon of the internal ecology of each roan and ita connection 



to claiisreom participation. 

A Old 8eminar Boon. Two seminar rooms wert» used in the etudy and 
theae are called respectively, the old and new seminar room. The old roots 
waa 28 ‘x 24* and contained a horseshoe shaped arrangement of tables and 
chairs in addition to several chairs along the walls of the room (see Figure 
1). In this arrangement we are interested in comparing the participation 
of students at the side tables with those directly opposite the instructor 
and those away from the table. Two discussion sections met in this room, 
one during the first six weeks and the other during the second six weeks. 
Table J shows that the average number of voluntary contribution! per sea- 
alon was 1.63 per person at the side tables, 2.42 at the table directly op- 
posite the TAj and 0,64 away from the table. An analysis of variance yield- 

* 

ed a significant F ratio for the three groups (F ■ 4.04, df « 139, 2) and 
subsequent t testa showed that the significant difference was between the 
students sitting directly opposite the instructor and those away from the 
table (t » 2.82, df- 77, P<.01). Attendance was lower during the second six 
weeks and a total of only four students occupied chairs away from the table. 
This small number precluded an overall analysis of participation at all three 
locations. Instead a t test was used to compare participation from students 
at the side tables with those directly opposite the instructor. Due to 



the large variability in individual participation, the resulting t 
ratio was significant at only the .20 level. The skewness of the data 
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Face- to -Face and Side Tablo 
Participation In Seminar Booms 



An. Ho. 

Side 

Tablo* 


Voluntary Statements from: 
Table directly 
Opposite Instructor 


1.63 


2.42 


3.19 


4.62 


2.89 


3.69 


0.88 


1.97 


2.08 
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is apparent when it is realized that the median and nodal participation 
per session was one statement per student while the range was from 0 to 40. 
For this reason the participation data were also dichotomized into a simple 
participation-nonparticipation classification. An average of 57Z of those 
students at the aide tables took part in the discussion, compared with 
60X of those sitting directly opposite the TA, and 26X of those away from 
tb« tabl. (X 2 « 14.85, p<.001). 

B. New Seminar Boom. In this room the tables were arranged to form 
a hollow square (see Figure 2). Students sat on all four sides of the 

•• *• along the walls fad, on two occasions, inside the hollow 

square. Few students chose to s it alongside the instructor even when all 
other chairs were occupied. In the section meeting during the first six 
weeks, students who sat directly opposite the instructor contributed the 
most, those at the side tables coming next, and those away from the table 
said the least. The great variability in individual participation pro- 
duced an F ratio of only 1.25 (p •» .25). The data from the section 
meeting the seeood six weeks showed a significant difference between 
locations in participation <F • 4.8% df - 2, 103, p<.01). Subsequent 
t tests showed that those people sitting opposite the Instructor contri- 
buted more than people sitting at the side tables, and also those students 
sitting away from the table contributed more than those at the side tables. 

The latter is a reversal of the trend in the old seminar room. A separate 
analysis was made using the dichotomous classification of part lclpi t ion- 

nonpar tldpat ion. An average of 24Z of students alongside the Instructor 
participated, compared to 372 of those at the side tables, 58Z of those 
facing the instructor, 53X of those away from the tables, and 45X of 
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